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^(DUWWo 1 . 3nnrC&*K ftl^eflli^jO. 3 4 nnfC#> o fc 0 £ fc, EI 4 
(a) J: -9 ^OZimi : CNT<7)^l : ^J:O f P , 5l : tC(ig3Lo^:^PIS ( 

mmzB&m ha^^jj^^ 1- ^ussfluc «t * t , 4oott?ft 
5 fl-ra^m^&Haat&ai (mieee; i 2 okv) ^itctciot, w&wj; 

fcfc, III 4 (b) (±, 111 (b) fclTOH, 04 (a) (;^i"T EMflfCif 

£ fc, <b ^tC^-r^H^J 5 - 1 2 & ct CKfBfcfcl 1 4 - 1 6 K j3 

v>T, Ltli, BWi^ii^ l~J EM- 2 0 1 0 

[0 0 4 0] 

< *Oft0fl5 ; CNTl^ftOM-imWil (2) > 

m#ra«*$ i^mtam) Ltzfe, mmtx^&MA 2 okv 

<Dn.=?-%k*m 5 ^rara#t l/co • mT-HMitM^^±iE^#oT em 

"CflUL^o @5 (a) (:^tTEM?I(7)J;o(:, CNT (*Mff) 

k $ n g <o zit c n t zn-c^zzt &m ^tz 0 z<d- 

ff CNT^f<7)fig(i^l. 4 9nm-C*l9, rtfOlgli^O. 3 7nmt?* 
o/co i5 (a) rt^bflj* <fc ^ Z ^>Zif CNT W^f ^ i C 
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^-v: 16/ 



5 5^<^STJIP3JW1 (MmEE; 1 2 OkV) ^ItltCiot, ^Pfio^ 
^-if C N T ^ |# ; h ^" t i f: c 

EI 5 (b) (±, [HI (b) tmm~. EI 5 (a) tc^T E MWK^tt 

[0 0 4 1 ] 

< m£15!)6 ; CNTII^M • m^mm^M (3) > 
flf£#!J 1 HJ: 0 f^«! t/:CNT £ , ±IS?tEES<7)K^4» \z X 2 0 0 °C \z 

mmuft {^mmm l/z^ m&ftxmmmi±& 1 2 okvom^t^^i 0 

^lB?J^31^^±fS^^<7)TEM-e|l^L7t:<J: E14 (a) (C^L/z4>0 
i: OfS it * Wi" -6 "111 1 CNT $ *i T v ^ C t m%m Ztitz 0 Z\<DZ. 

ifCNT^tio £mwiziiB±L^fzxmi&tbn%fr^fz 0 -f^^h, * 
nmMizx&t, 2 o or-eitn o^raomT-ntFsj+Ms (Mrnn ; 1 2 okv 

) *lt:i:i:J;ot, ^PS^&^-M^C N T d <h^-^ fz Q 
[0 0 4 2] 

<mm.m ; cnti^« • mi-mMmm (4) > 

^ftttll KJ: ^ftmLtzC-NTm&mzML, lf®(0iltl±^2 0 OkVt 
U m.T-n&<nmMM£fo 13 0- 2 0 0 C/cmVmin^fSB <h L, ^^£2 
. 5 #W <h L£*JiWi||f£tf!) 4 <h IsJtiK LtM - m?-^BSj^S^^To fz Q 
T E Mtl^co^^:, :£#|1£#!)<7) ioj;4 0 0 °CT^ 2 . 5 

2 0 0kV) ttCtoT.i, EJ4 (a) Ktf Lfc <7> i: fWJ^ft 

ofli it £ m -t & rit cnt a>mm ztizzt mm ztitz 0 

[0 0 4 3] 

<^mm8 ; cNTm&fc<vmm - m^m%mm (5) > 

1 i<z£t) ftmttz cut m&mzn l , m^-HMitB#coajt £ 2 0 0 r 

t L, t^^MllI^ 2 0 OkVt L, mi^^PSJti:^ 1 3 0 - 2 0 0 C 
/cmVminOleHt Ltz&mUtmmffl 4 £ Hftt:: Lt • ffi^£BSJt#i3g£ 
fr o tzo T E Mll^O^m, *#II£1?iJO «fc •? u 2 0 0 X;X*m 5 ^F^^m^BSJt 
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17/ 



MS (tniSHEE ; 2 0 OkV) £iTf C<b(Cj:o-C£. 114 (a) IZtt, L tz i> <D t 

mmomm. z m-t %> ~m.m cnt mzm m%m ztitzo 

[0 0 4 4] 

<nf£i?!i 9 ; c n rm y &it^M : & ■ n+mzM&my 
mmm i f)^ii/:CNTii^a> ±ib^i±sok^4 , t\ ^ ( 

l^)2 5t) HTMmjBft 1 2 0kVom«»^^5^F H lBS^L^ (m^OBS 
Mm ; *-j2 0 0 - 2 5 0 C/cm2/min) 0 FAMISH (ijttMj 2 OnmOR 

, EI6 (a) H^-fJ^H, CNT (ft*) ft/^ C 60 ^-^l!l!^ LT 

3ri3, EI 6 (b) (i, HI (b) tlWJ^tc, 06 (a) H7Fi~T EM^Ot 
[0 0 4 5] 

TF-to Z.<D& 1 [ZTjk-tX n [Z s ^2 0 0-4 5 0 *COffiJST"C*Pa*BE^ 1 2 0 
-2 0 0 KVom^fcift 2 . 5-10 ^W.HBJt L fc^flfl 4-8 ^fti <> 

^Pih «0 ^ 4- v > - Mm C N T Sr ffM-T 4 - <b 7& ? -e # o 
[0 0 4 6] 
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^-v: is/ 



mi] 





(KV) 


(min) 


'/mfx. 

( c) 


(hr) 










400 




X 








450 




X 


! §11*0114 


120 


5 


400 




O 




120 


5 


450 




o 




120 


10 


200 




o 


.3B&0II7 


200 


2.5 


400 




o 




200 


5 


200 




o 


m&m9 


120 


5 


r.t. 




x(*R8£) 



m^HSM: 3~5 x 1 0" n A/cm 2 



[0 0 4 7 J 

<&mmi o ; cNm^JDft • m^-mm^mm (6) > 
mmmi j: ^RLfcCNTa^cJtL, m^mmwumz 2 o or 

MffWjS&rt***; 1 . 5nnu rtf^Ii^O. 4 8nmOIlIfCNT^ 
[0 0 4 8] 

<nmn i ; cNTfe&ftmm - ttmmtikm m > 

Uttfflll lei OftMRLfcCNTtt^frzitU «^*Jl<7>M«I±£2 0 OkVt 

7^0. 5 2nm<7)-il : CNT«^^tirv^j c> JsJ: i:giofc^ 
[0 0 4 9] 

<nf£i?!ii 2 ; cntii^^» • mttmtttm. (s) > 

mmMl^X i)«L^:CNT^t:*tL, KTia^Mmffi* 2 0 0kV<h 
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^-v: 19/ 



nff^fltg^l. 5nm, |*|fO6g^0. 5 4nm<7)Zlf CNT« 
[0 0 5 0] 

<H««1 3 ; CNT«^#O7J0»&Jl (3) > 

£tt£U Hi ^ttaiLfcCNTtt-frft:*, ±tmi±m<7>M^<P Cf 1 2 0 0 *C 
tc i 2Btf H m#L/: 0 C<7)Jp^a%$:±|fi^OTEMT'||^L^o ^<D^ 
y nW^M'm^l. 5nm, rtfOEM^)0. 6 0.nm(7)Ztf CNT«$ 

[0 0 5 1 ] 

H^^iJ 1 0 - 1 3 «t CWiE Lfc^Mfcfcl 4 , 5 i:o^t, toMM^ ^> 
i:^f is «t oliS-i 2 (: i t *T^t 0 :^2t:gfJ:^:, 100 

ZtlZX^X&btitz&mmi 3<^)Zlf CNTClt^T, ift 400-4 50 °C 
<7)£fTt\ M*l±(5(?l 0 0 - 1 3 OkV (ZZXltl 2 0KV) (7)1^1^3 

-io^w (zzx*i±5ftm) ^zztitzx^xnbtitinmmi&xzfmmm 

5 0ZifCNTT«li, ^^rt^itg^O. 4nmWT<h^fb7WC/jN£^o£; 

o c:o«t o t;/Hi(7)CNT(i, mffi<7)mw]&zt)*>~t\,*ztfrb. ttwtmm 

[0 0 5 2] 
[f£2] 



a 2 





*0j£l:J± 














(KV) 


(min) 


(°C) 


(hr) 


(nm) 


(nm) I 




120 


12 


200 


1 


0.48 


1.5 ! 




120 


5 


400 


1 


0.34 


1.3 ! 


311*01] 5 


120 


5 


450 


1 


0.37 


1.5 


glftftlli 


200 


7 


200 


1 


0.52 


1.5 


3SSH5>|12 


200 


3 


400 


1 


0.54 


1.5 


W13 






1200 


12 


0.60 


1.5 



l?-SSS:3~5xlO'' , A/em z 



[0 0 5 3] 
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^- v : 20/ 



DftHLfcCNTtt^i, JtfEfcEESoJI^fKT 1 9 0ti: 

2 0kV(7)l£T-^*^2^r B lB?.ML^o «T-*I^BSJ^$gH(ig:g^2 0 OnmORff^ 
1* <t L fco OS^-^Jt t±*-J 1-3X10 -HaW ( £ c x«i*$) 2 x 1 

Tm&fo<on ibmrnttz 1 - 2i@oc 60 ^^^ti^tn*ii : ^M$tL^^^ft 

[0 0 5 4] 

<n«&8i 1 5 ; c n T«^#:^sniR • mj-mMmm ( 1 o ) > 

T-ilJSStftiaSrtfo 7t 0 - OflDf* • l^PSIttl^ £_tlfi^ft<9 t e m -emits 

M?tLtv^: 0 i^^rtf^^iitol. 8-2. 2nm<7)igfflH^)«) x -etl 
lift 2. lnmT'io^o C Oftf Oft $ (£, CNTft^^Mt 
& C NTi^O •? t,RM£ L£ 2 - 3 ISO Ceo^C^ft^nrtiWM ZtlfzWi 

[0 0 5 5] 

<mmm 1 6 ; cnt^^om • (11) > 

m^mmwkm zn^tz 0 z <onm • m^mMmm%v * ±M&\m temt-i 
m ttz t z nwvftBKtt&npiiBAmm kjrs £ ntzm&n-mwc n t 

M$tlti^: 0 1i*<art!F£>;g£(±8JE;b2 . 9 - 4nmcO$EHtc* l? , -e*l<b 



asSE#2 003-3063608 



•A t 

<Wm 2002 - 30, 7 351 



^-v: 21/ 



[0 0 5 6] 

nmrni 4-1 6no^r, oit^ft^ f, ^ci*if <^f^i $ 3 n s 

[0 0 5 7] 
[H3] 



^ 3 









tmfx. 






(KV) 


(min) 


CO 


(nm) 




120 


2 


190 


1.3 




120 


5 


190 


2.1 




120 


12 


190 


3.4 



n*&&m. : 2 X 1 CT"A/cm 2 



[0 0 5 8] 

[Ell] Hll (a) (iHS£1?!l 1 \Z£ <9^L7t:CNT^f$:^^-rTEM^K 
5 0^f) t^i), il (b) (i^-OTEM^K^^nTv^ltit^I^ 

[112] in 2 (a) iiCNTm&fo*mmm2 iizx^&mLxnbnfzmg:'®} 

^tTEM?I (f&»£; 5 0M) -e*l9, 1112 (b) li^(7)TEM¥Ii:i 
tLT £ K9§1- & m-e& & o 

[E13] 113 (a) (iCNT*t£-#:£|II£#iJ3 izX 9 &3LTf#<b ft 
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^-vl 22/E 



^^tTEM^I (fgs£; 5 0Zff£) TNfc»K EI 3 (b) lifOTEMfli:^ 

ftTv>&t#ii£t&^i-£El-c£>&o 

[14] [14 (a) l±m%kM4 IZ X ^ ff^ft^fi'iC N T Sr^-fT EM¥E 
(f&5|5; 5 07Jfg) T-&»K HI 4 (b) ti*6TEM^KK^ftT^41Sji£Sfc 

[H5] 1115 (a) (1311*00 5 KJ: Offfcftfc^MCNTfc^-f TEM^JI 
-- 3 5 (b) (i*OTEM^jtK^ft-C^**jS£i& 

[16] 116 (a) &CNTtiL&fc*&9km9 IZXQ&mLXftb fitimmVii 
Ir^tTEMfS (fg$; 5 0^"f£) <9 , El 6 (b) lifOTEM¥Kt:i 
ft T v ft it £ | £BJ! -f h m T* * -5> 0 
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1/ 



SIM 

[mi] 




1 .5nm 



(b) 
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^ — v : 



2/ 



[12] 




1 .5nm 



(b) 
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-3063608 
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#H 2 0 0 2 -3 0,7 3 5 1 V : 6/E 

[16] 




mtW 2003-3063608 



2 0 0 2 - 3 0 7 3 5 1 ^- v : 1/E 

[IIS] i] 3.-7 (CNT) ort«Krt*7&^jft$ftrt:*3i£3r 

79-U>^il&o7t79-U > *£« ? ip./i CNT IC1R# $ n 

StSrfTO ^tCJ: 0 ijM^t/^fti 1 100-50 O tOiSJl 

T\ MmEE 8 0 - 2 5 0 k V^m^^BSJti-^ CI t imt L^o 
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m m a m m m $s 



i : ^m^ji b 

[^IIS] 

ft & 



[000003207] 
1990^ 8 £ 2 7 B 



